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merer rom . 

10 ilastcmer cioc .-; :ccc'' vme^ e - ^ n . . _ ^ , r _ 

* ' ~~ ^"-'-' iene ruDDer are widely 

USea in cne -^ustry, frequently rcr :,ca:: ,cdi::ca:i:n of 

:hernicpla 5 t:= resins ana engineering thermoplastics fo / 

ccmpaticiiization cf different types cf resins. The class of 

elastomer caturatea runner nice,; :c,c i yme r s , sucn as styrene- 

ethyiene / cut ene-s t vrer^ oic—-- -^p-- - - n ~ 

exDensive *~ z crc—^ = ^ ^ _ 

. *""**'-* - ■ -~ ~rcces 



unsaturated runner ciock copolymers suan as Ctvren< 



ass of 
utaaiene-£r vrene 



{SBS) LS susce P^Die to aegraaatisr, Bienas cf polymer components net 
readily miscibie with tnese dec,. copolymers, such as conventional 
polyethylene*, can exhioit inferior necnanxcal properties, especially 
elastomenc retention such as permanent tensile set after elongation. 

It would be aesirable to provide either lower cost or more 
durable bienas cf these block copolymers ny adding a oolvmeric 
component that aoes not significantly decrease the required 
performance properties. Zz wou.a oe further desirable to provide 
blends of these blocK copolymers and a polymeric component thereby 
maintaining cr improving tne performance cf tnese bico: copolymers 
while providing lew naze c:enas. It would a:so ce desirable to 
maintain a low value for hardness as desired for applications 
requiring flexibility sucn as sheet, film or tubing. It would also oe 
desirable to maintain a high level of ultimate tensile properties to 
enhance the strength properties of the blends. Finally it would also 
be desirable to maintain a high level of % stress relaxation to 
enhance tne surface conformity of the bienas especially m 
applications requiring covering of a surface. 

According to the present invention tnere is provided a 
thermoplastic elastomer:: cienc composition comprising: 

(A) rrom 99 to 1 weight percent of a styremc block conoivmer- 

and 



(B) from 1 to 99 weight percent of an mterpoiymer cf 
least one aliphatic a-oiefm ana 2) at least one vmylidene aromatic 



at 
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ncnr.e r 
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: r on 



- ' ' - ^ - • • - - ■ • v x t_- • 

: '-or: rat "ra ^r:::.- .T.tia-.-: :r~n -;u-r - * - - i - - - 

- -^-L^' • -Stonier — cienc 

-omco3i tier. . 

In VeT: an ° rher ^ — present .,ve,t:c, ,cnpri,,. dR 

10 adhesive or aanesivn • • - i — i - mc - , - ^ 

the arorement icned blonas. 



The tern » Interpol ymer" ^ '.sea neroir: - inaicate , polymer 

P c - V™£ r::ea to rr.a k e tne 



wherern at least two different - . r 



:nterpci\^er . 

The corn " hydr cca roy_ " .ear.: any ...cnat:.;, :v:._. cn «i- 
aromatic, aryi .:u D st::^: .Imhatic. , mm- , :vcio.i p ha- - 

Ulphat:= =ubstitutec .cxat;:, :r cyci caiipnatic ,, ost ;-. u te 3 aromatic 
oroups. Th , aiipha:.: :r cycles! iphat i - moups are preieraoiy 
saturated. Likewise, tr.e term "hydrocarcyicxy- means a nycrocarfcyl 
20 group having an oxygen Linkaoe oetween it ana the carbon .torn to wmch 
it is attachea. 

The term "xonomer residue" means tnat porta m cf the 
polymerizable xonomer molecule which resides in the polymer chain as a 
result of being polymenzeo with another poiymeri raoie molecule to 
25 make the polyr.er cr.am. 

The term "oubstan- lal iy ranccm" m toe sucszar.tiailv random 
interpolymer comprising an a-oiefin ana a vmylioene aromatic monomer 
or hindered aliphatic vmyndene monomer as used herein means that the 
distribution of the monomers of said Interpol ymer can be described by 

'0 the Bernoulli statistical model or by a first or secona order 

Markovxan statistical model, as aesenbed by J. C. Randall m POLYMER 
SEQUENCE DETERMINATION , Carbon- 13 NMR Method Academic Press New y or K, 
1977, pp . 71-78. Preferably, the substantially ranocm Interpol ymer 
comprising an ct-olefm ana a vmylioene aromatic monomer does not 

>5 contain more than 15 percent z the tota_ amount vmymdene 

aromatic monomer in clocks z vmylioene aromatic monomer : r more mar. 
3 unite. More pre reran, y, me mterpoiymer was net maractonced ov = 

high degree cf eitner icotacti — --t.— ~ 

~>. , _ . n._ .. .his means 



that in the carcon-13 NMR spectrum of the 



suDstantiail v ranaom 
anterpoivmer tr.e peak areas ccrresponamo to me mam chain methylene 
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- r. r .: r. : . vT.or ; 
: " " "'■ r :r.. ■: . .-: : we v-- r , 
- 1 r. y _ e n o ::.'err:. yr: • 
rier reo :_ 1 z t - 
/mere _ r. ;:rc i r. a ti - n 

rite Ktru crura - 
'.'or.:::r. i o r.: 7 r 1 ' 



t- --^::ner- 

- - n a 1 ~ _ ~ a s t 

' t o rm ... 

- >■ nun ^re f 
:t::tam r.ara 

■Mturatea or 

t no u ice e 
- z a 1 ana :ar. 00 
r any 



..rein .. 

• --T.er.tr . ; : r.e 
- r. 1 1 o o e t w e e n a : 



"i - a s :::,t, the 
:r. :. t provides: tr.a* 
- - we: va xue ar.a 



••■'•'/ : -' ir.er 1 e ^ ■-■ resit-. 

- - wer ' : rr.e .rr- ■•■ i .u« . ;. 

--ere :j a .x-par - t: .r. ; , . .east 

inV ni ' ner • - ^ exump^, .1 :t stares rsat the amount rr , 

component or , value 1 a process variably sucn as, :;r example, 
temperature, ereosuro, rime ar.a toe li>e is, ::: example, from I to 
■ Zf P re "«eiy r " m :: —re creferiDly rrcm JO to 70, 10 rs 

intended that values sucn as 15 to ,5, 22 to 65, J 3 to ol, 30 to 32 
etc. are expressly enumerated on this s pecs fi sa t son . -or values which 
3re less than one, :ne unit is considered to oe O.OOCi, I.C01, 0.01 or 
CI as appropriate. These are only examples or wnat is specifically 
^ntendea and ail possir.e stmbmatisns ,r numeric! values between the 
' :WGS ' Vlije ina — v.one- v-ue enumerated are to ce ncnsioereo to 
oe expressly stated m tnis app.isation m a similar manner. 

Suitable unsaturated clocx copolymers include tnose 
by the followmo rormuias: 

Formula : A-5-R ( -B-A ) n 



r epresented 



or 



Formula 



i BA- 



,-5A 



wnerem each A is a polymer block comprising 3 monovmyiidene aromatic 
monomer, prererably styrene, and eacn 3 is a polymer rioox comprismo 
- conjugated aiene, rrereraoiy icoorene or cutaoiene, .no optionally \ 
moncvmyiiaene aromat_ monomer, prererably o-yrene; is tne remnant 
:r a mui 1 1 r unct icna i roupung agent; n 10 an integer from 1 to 5; x 
_s zero or 1; and y _ 3 real numner rron zero to 

The preparation of tne oiook copolymers userul nerem 10 not tne 
- U ° neCt :t tne "esent invention. -etnoas for the preparation - sucn 
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i". f : -^^^urar- :-JCC-er mcncmer 



■•'•'^rc :enaL;:r, 



- ■ • — ~ - -rem 



: • ^ ~" : .-u:---:. r.-rr,:;x- :mtu. -rum:; 

• r r.ne ?:-ynerc i.: :■■ mm.-: :.v -.,o:: ^r.r.ojG r pcimendatxon 
' X3mDi; '' ^ near ; --V^:.: result :.y ^quenr;,. .,cr:,uc::;n rr the 
" Slr " 3 r '- ncer ~-o.T.e : ..' me : m ; :. cess,. , ;nen : - i;la , u=h 
• nitiJt3r3 1 .--h i um-- 1 :.-:y.3 ..Ix-.r.ic.tii^e ana me like. , r o- 
rCUpiinU * r " WO ^™^.t bloc: copolymer with u afunctional rouDiir.c' 
.aenc. Brancea ^tructaros, n tr.e ctr.er nana, :;:ay :, stained by'the 
use ot suitable ;ouplx:;.t ner.t: h.jvm? i runct::r. a ..tv witr. respect to 
tne biocx ficoipen- .. . tr. unsaturated runner mcncmer cuts ;r three cr 
:Xre ' ' JUDii ^ nav r - --■-cte-f ,;t.t multifunctional -ruplmg :,aer.tr " 
sucn ,s dihaku.Kancs r uk WS - : r.a uivir.yl t ,enzen« we.i » s witn 
:er " i:i P °- Jr -^.pouna.-: cues. = s uliccr, ftaHdos. ci.manes ,r esters 
m mc.ner.yanr ucohoi, w:th ;irbcxvii: -tide. me presence :f any 
roupxir.a residues in tr.e poxyir.er mty be ignored for ir. adequate 
lescrip.ticn of the bioo: copolymers forming a part :r the composition 
of this invention. 

Suitable clock copolymers .caving unsaturated rucber monomer 
units includes, cut is not limited r,, ( t-yrene-cutcCiene :3Bi. 
styrene-isoprenelSI), .; t yrene-outadxene-s t yrene :S3S;, ctyrene- 
-soprene-styrene (ZZZ) , u-metnylstyrene-butadiene-a-methylstyrene and 
a-methyist yrene- isoprer.e-a-.methyistvrene . 

The styrer.ic portion if the oIock copolymer is prereraely a 
polymer or interpox ymer styrene and its analogs ana nomoiogs 
including a-metnylstyrene ana ring-substituted styrenes, particularly 
ring-methylated styrenes. -he preferred styrenics are styrene and 
a-methylstyrene, and styrene is particularly preferred. 

BIock copolymers with unsaturated rubber monomer units may 
comprise homopolymers of butadiene or isoprene or they may comonse 
copolymers of one or both of these two axenes with a minor amount or 
styrer.ic monomer. 

Preferred bloc,: -polymers with saturates ruccer monomer units 
comprise it .east me secment if , styrenic unit ana it least one 
segment rt an etnylene-cutene or ethylene-propylene rmoiyrr.er. 
Preferred examples or sum block copolymers witn saturated ruocer 
monomer units include styrene, ethy.ene-outene copolymers, 
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orr, " vror.o •-\r.v i ---r ■■•-.--^ 

• • - - / ror.e 

-•-•-r r:;y. -re ;:vre::^ .Err 



~ : r. c r. e r ir.it z _ . : * - 

' - ' ^::;-r, r:::u:' r 
■-Calt ::r::vy^ : - , 
:-cs:ar.:; = _y - . — .e _ _ 
-ipr.at;: xuc.u rcr. re 
" r. e 

1 n c s e wr^- re - _ _ -.= a s t 



: - — ■•--Per- ^-tu:^- :-cer 

7V : ' -v-vrt :::,cr;:;, : 

'/ :-.y2r:u-:-r.a:e ^ ^asn -J peroer.r :r rr.e 

■•'.- = ?sna::r.: r.z r.cre tnar, j : cercer- - 
" " " :::C -^ — — ^rerr*;: :.c:k rrccxymer, are 

Cerc - : ' r — ^--pr.atir ooucle rcncs d re 

•-'^-e rones 



syorooer.a-e. _,ss tr.a.o _ r, r :or.: :f the ,romati 

ire r.yar::er.a:ej. 

The :r:r:r-;; : :. 



" ■-■ - - : '^sra_y re-ween - a.r.0 

* 5 rercent r • • - — - - - - - > ~ . 

• — - .-nar.c - r- c : -: -.rhymer. 

^rererac.y, -re ::i.;r,. ■ - : - - ] . . Tea ..-„__, . 

- fc - i -* T — - _m ... t; :•; weur.t rercer.r 

1 "~ VrQ - z ™* -^er^r ,:. d rrrr, .a : we::,: corce,: r rucbe^ 

monomer :.:: K ,e,rnertr, rasea ,r :,e ^ta, weicrnt :r .r.e cicck 
-epeiyner . 

The v.-ersce 'ci,---uiar weia.ocs or t.ne -dividual tloc.s may vary 
W1 ' hln C " rt3in - — -r.s-_ar.ee; , the styremc cioc.< seaments 

haVe r '' Jmcer aver -5e "oic-cui.x weights :, c.ie ranae 5, COO to 
125,000, Preferably fro* 7,:co to ,3,000 wnile the ruooer monomer 
clock seaments will nave average nci.cular we.ohts in the ra~ ge Q * 
25 .0,000 to 300, CC0, crereraoiy from ;J,00C liO.OCC. The total 

tiveraae r.o i e^u ; , 

e =—-•- --pc-ymer is typically in. tr.e 

rar.ae - f 0 - too - - = ••• 

0 '..t, prerer.c.y rrom iS,C00 to .00,000. 

"urt.ner, the various block tepciyners su.taole for use in the 
present invention, xay ue noaifiea oy graft incorporation or manor 
amounts of fu.nctio.oa_ ,roups, ouch as, for example, xalerc ar.hvdriae 
oy any ct the methods well known in the art. 

BIock copolymers useful in -he present invention are 
commercially available, ouch as. for example, supplied by Caeli 
Chemical Company oncer the des on., 1 o on of KRATCM™ -.no supplied oy 
uexco Polymers mcer -ne designator, of \'yr.0 = T «. 

Blena rsmponent = :=r -_ ne polymer c.ena oomccsition of the 
present invention induce, out are not limited to, ouostantialiy 
ranccm ir.terpoiymers creoareo by poovmero omo one or more a-oiefi.o 
monomers with one or more vinyi.dene aromatic monomers anov-r one ~ r 
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1 - "nj iterated 



e r.rvr. omo rs . ir.d 

rticnaiiy w. . "rear : ■; i yme r : :^ _ - et r.v i o_ . 



..citato, -x- i-.-i.r. moncxerc :or.tai;io c .:. -he ci^n.i -raccr.ent P. 
: - ,.:;iat.; ir.a : v :i ■ , , : t :u ,. i o u-^.-n, r.svir.o Ir -^ 

*" terete,- u-- ; -,ri:is .-.a vine rrom _ •• 

:arocn irons. Xosc crereraciy, tr.e aliphatic u-oierir. ; • blena 
component 3. ;cx?r: SS , ethylene :r ::::v.,:,, crereraciy ethylene, 
optionally together vntr. one :r more -,-.er a-oiefins ravir.a :rcx ; tc 

:3r2Cn • iCcms ' -^^ -"t.nyle.ne ,na prcpyier,,, or ethylene ana 
scteno, ,r ethyl-, Jr , : , prcpyion .» , na , :rre r.e. 

-citable v-.r.yiision* :romat-c r.oncners wr.icn tan ue employed ts 
prepare tr.e :r.r..*rpoiyir.*rs ir. elude. ::r example, tnose -.-presentee by 
"be rciiowmc ::rrjij: 

Ar 
1 

<CH,) n 
I " 

R 1 — C = C(R-), 

wnerei.n u selected rrom the arsu? or radicals consisting of 
hydrogen and aikyl radical, containing rrom 1 to 4 carbon atoms, 
preferably hydrogen or methyl; each ?.- is independently selected from 
tne croup or radicals consisting of h.ydr-gen ana aikyl radicals 
containing rrom . to 4 career, atoms, preferably hydrogen or methyl; Ar 
is a pnenyl croup or 3 pnenyi croup substituted with from ; to 5 
constituents selected from the group consistina of halo, A^-aikyi, 
and C : . 4 -haioalkyi; ,na r. nas a value from oero to 1, preferably rrom 
tero co C, rr.ost creferaciy cere. Exemplary mono v 1 ny li aene aromatic 
monomers include styrene, vinyl toluene, a-methylstyrene, t-butyl 
styrene, chlorostyrene, including ail isomers of these compounds. 
Particularly suitable such monomers include styrene and lower alkyl- 
or halogen-substituted derivatives thereof. Preferred monomers 
include styrene, a -methyl styrene, the iower alkyl- (C l - r,) or 
pnenyl-nr.g substituted derivatives of styrene, such as for example, 
ortho-, met a-, and para-methylstyrene, tr.e ring nalogenateo styrenes, 
para-vinyi toluene or mixtures thereor. A more preferred aromatic 
monovinylidene monomer is styrene. 

3y the term "hir.aeroa ..core r ty o . 0 a - pnat 1 c vor.yi-.oene 
compounds", it is meant sedition ooiymericac- "inyiicene monomers 
corresponding to tne formula: 
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A 
I 

R 1 — < = CiR-, : 

"' er ''' 1: ' ' * cu.,;v. .pr.ar . ; :y:l -_ ; : l3 r;: 



-i - r : 



rccr.s. : - ------- : :r:r, - - ?r . r 

r " T ^ r ' : - * ^aica.o - 



:.var::or. i.ue; il,;v - - . „„. 

... ... . _ , :3rc:r. r.^s, 

prerorae.v -,:r::^ ■ ^. . - . - - = ^ . ... 

" — - - • ^ — - — - ^ -^e:^er ;:r^ 

" rir ' ? -V— ^ — 'Vfonu^.ly cu.kv" i.s mean 



. cncmer :;e = r;r;: ; ;c::::uc-n: - :: 



-at cr.e 
a n a c _ - . r aceiition 



?:*y...cri:a:;:r. :K3iyst: at 

rate ::-Car3:.. ; .-; l t_ r. ■ v ■ - - - -1- - - _ _ 

- n ~- iiererrou r.ir.cerea 

1 * 4f "' jt " ! " : r - v *- -'- :> - J " -nee unos n .: r. :;me rs w.nie: 

" — - = — -:-,.:::::e,:: ::.:,,ae :vcitc 
iilFna::: -:^r. s .: ^ytl^exyu , ; y: .jr.exep.y 1 , : vciooet eny _ :r 

r:na - ^ry: ;uc3t::-j:ea derivatives thereof, fcrt-cutvl, 

r.orbornyi. '-!:st preferred r.ir.aerea U.pha::: :r r/cicaiiphatic 
vinylidene .::npcur,:s ,re t.ne vuicus -::ner:: vinyl- ring substituted 
20 derivatives :r ryclonexene ana subst;:-jtea c y clonexe ne s , and 5- 
etnviiaen--2-narcornene. Especial. y suitable arc 1 - , 3-, and 4- 
vinyisycitnexene . 

The ir.terpoiymere :■ r :ne ;r more u-o.er. ns -r.c cr.e :r more 
moncvmynsene arematir monomers -a/or :ne cr more nmoereo aliphatic 
-r cycicax^pnati r v:nv_aene monomers -mclcyed m the present 
invention as rcrxoner.: 13 • ,rs s ujcs t a n 1 1 a 1 1 y ranocn polymers. These 
interpciyrners usually nntam rrcm ; to 65. preferably from 5 to 60 
more preferably rrcm :: to 55 mc.e percent cr at .east cne vmylidene 
aromatic monomer ana/cr nmaerea aliphatic cr cycloal ipnat ic 
30 vinyliaene monomer ana rrom 25 to ??, preferacly from 40 to 95, more 
preferably from 45 tc ?0 ir.cie percent of at least cne aliphatic a- 
olefin having frcm 2 tc 20 carbon atoms 

Preferably, nicner molecular weiunt mterpclymer component ;B) 
are useo, iucn as these tnar possess , number average >!w cr greater 
35 ^ nan ^ J ' 3 : : • Prcreraoiy sucn poiymers possess a me.t .naex 'I ;■ , 

ASTM L-1223 Procedure ~. , conditio £, less tnan 115, mere 

preferably rrcm Ml - : 20, 



most prefers el- 



even more prer erao.y rrcm l.ll to 25, a na 
- t0 r; • Also, t ne suostant iall v random 



mterpolymers nave a neat if fusion :: l. 2SS tnan 50 



c . 
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3he t resent • • . .. — , - . , 

• r p:. .vn r : omncr.er.t : 

Kie^a: '.:,;cn: ;tmo - .- 

• ~-i-'cto:i •_ ^ -cam 

-vera.. - -„„ _ . .. 

" " " " i :ives 

■rr.nanced cropor:;,:; . : r.r;ce:jjsil::v. 

~r-.rp.ar .:. j • :.- rues" inc.a. ly r sr.a;n ir.^a-.vners, 
■ ?T.ror.er.'- " ■ 

~ " ' : ' -narr-r, , n amount ---act-- 

vir.ylider.e ir^ati.: r :xop.: L vrr.c- r -ay r, ::rmea zuo - 

•".cmopciv^r.^c.on :r tr.o vmyliuer.e ,romatia monomer ,-. .levateo 
lemceratures. ;, denerai. the ,: ?ner rr.e polymerization, temperature 
was, :he n:=ner to ~r.e .mount :r tcncpcv^r :::.oc. ~;, e cresen , e c , 
vmylidene aromatic namopelymer is :r. :e,er 2 . : : e:ri,enul rcr the 

purposes :r the present invention and may ce tolerated. The 
vinylidene ,romatir n tmcpo i yme r ray re socarated :rcn -,o 
mterpoiyner. if iesirou, extractor; tecr.r.iuues cacn - 2 , .elective 

precipitator, rrom ..cutur. ,:tr. a ,c, sriver.t :.r e.tror - te 
-ncrpoiywr :r .re vzr.vliuer.e .romatic .-.copolymer . tr.e puroos^ 

^ PrSSent — — - is prererrec t.nat no .ore t.nan 00 weight 

percent, preferably less man 1= weiar.t percent oasea on tne total 
weight o: the Interpol ymers or vinylidene aromatic nomopolymer is 
20 present. 

The substantially random ir.terpciymers may be modified by 
typical grafting, hydro genat ion , f unctionalizing, or other reactions 
weil known to those sailed m tne art. The polymers may ce readily 
sultonateo or chlorinated to provide rationalized derivatives 
according to established techniques. 

The suds t ant i ally random : r.terpcl. ymers are precareo by 
polymerizing a mixture :£ poiymenzable monomers m tne presence ct 
metallocene or constrained geometry catalysts. 

The substantially random Interpol ymers can oe prepared as 
30 described m US Application Serial Number 545,403 filed July 3, 1990 
(corresponding to EP-A-0 ,4 1 6 , 8 1 5 ) by James C. Stevens et al., both of 
wnich are incorporated herein by reference in their entirety. 
Preferred operating conditions for such polymerization reactions are 
pressures from atmcspneric up to 3000 atmospneres ana temperatures 
35 rrom -30°C to 2C0*C. Polymerizations arc anreactea monomer remove' 
temperatures aoove the autcpciyrzertzatizr. temoerature of ^ 
respective monomers may result .n rzrmat.on :t some amounts if 
nomopolymer polymerization products resulting rrom free radical 
polymerization . 
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C* - r ■ • .... ^ t 

o.ereir. :y r r e r er. :e . 

^oe ::c3t2n::^_y r a no cm » x - ^ • ; 
:nterp;-,T.er: ::r. s.so rz procure:: o y 
Eradicate ^ . w : . : , . _ ^ . . . 

£xxcn ;:vjmi;_ stents - ■ 



r ; :o;3r:r. 2 

- -f-a-2 s:= ; 

•' : " * : • ^ *" ; 2 , : c a , - : ; 

• - - • ' - - * - ' - 4,696; .nu 
" r - J - r - - ■' "• - 0 r p c r a t e a 

— - o r. e :::.T.a:i 0 

ir.oas :-;:r::ec c y Asr.n A. 



serein 



' r,e --C3t:r.:;:.. / ranacro u- ■/ir.vli^ne ,r:T.aa: 

interpc.v^ers ran 3 — ; ne creparea :v one rr.etr.cd3 -escnoea m J? 
vmplcyinq o::mpci;r.ac :r.:wn ry t o.e jor.era. formula 

CP' R 1 

NX Cp2 / X R2 

wnere ; p - anG Cp - , ;e ryciacentaaier.y. oroucs, :ndenyi aroups, 
riuoreny. ;rcups, . r .;x:-:jert: ~r ^ese, .:.aepenac-r.:iy eacn 
):her; r ' " : * a ' r - e -V-rcaer. t:ms, ,u;aen atoms, :.y:r:carcon groups 
with cardan numners i^oxy: .roups, .1 r arylcxyi groups, 

25 independently or eacn other; K is a jroup TV meta_ preferably Zr or 
Hf, most prereraoiy Zr; and Pz is an aikyiene group or silaneaiyl 
group used to cross-Link Cp* ana Cp : ; . 

Also suitable are one suostantially ranacm 1 nt erooi ymer s which 
possess at least one a-oier in/ vinyl aroma r ic/ vinyl a r oma t 1 c / a-ole f m 
30 tetrad disclosed m 3 ocpenama application by Francis J. Tl miners et 
a*, .ilea on tne same cate is to is application. These mterpoiymers 
oontam iacitionai sicna^s .ion -tensities oreater tnan tnree times 
^he pea* zz pea-: raise. These ^icnais appear m one c.oemical shift 
ranae 4 A A9-44.Z5 pp:R , nc - :5 .J-.:5.5 cpm. Jpeci 1 1 ca 1 1 y f ma- or peaks 
35 are observed at 44.1, 43.9 and 25. Z com. A proton test ::MR experiment 
indicates -cat tne sianais in toe onemica^ snift reoaon 42.^0-44.25 
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» - kJiii 

1 c rr.et n v • . rc;:r. j . 

inr.erpc Lvit. or.- . - - .... , . _ , 

_ , r ^ _ _ ^P-'V^. 

: ~'~ ; "" 1 ~ yn ~ r ^ r: ' ' r ' — - ooare-: i:; a :r.i;<-ur- 

" 7 r, r ■ ^ - 

' - u ~ : : ' ;n " v-. racr.lo : .-ouune-.! . ,~.d 

■/clume perconr .1, ,ci:r T.ron.un - r : , ■ , oe t =e r ,^ Ce . ;r , . ^ 
tr.chlcrccencor.,. cmr spectra ,re ,,qu i£ ec i = ^;na an Averse 

.area necoucl::., ;,:.er,:,, , — ,u. 3 e ,:,:.n ana , pulse 3elay of f ive 
.ecor.ds :r xr,. The rr.ecrn ,r, rorere.nceo -.c -no :,: idt ed methylene 
3iqnai or " he inymer issianea tC 30. 200 cpm. 

rt is believe- 1 tnut tr.ese new sunais 5re cue t- soauences 
involving two ..caa- -.r.yi ,rcmatis monomer proceed and 



1 5 



25 



followed by l,^t: u-c. y r;^=ort;:,, for ,:<anpu, in 

ethyiene/ S tvr«e'3r V ren e /,:nyione -•Krameroin the stvre.ne :,onomer 
insertions ;r oaio -acnd, occur ,x=i, 3 iveiy m a : , .. neda Co t3 _ ; 
manner. Zz LS understood ty one skilled m t.ne srt that :;r such 
tetrads mvo.vir.g a vinyl aromatic monomer other tr.an styrene and an 
ct-oiefin other man etnyiene that the etnyiene/ viny. aromatic 
20 monomer/ viny 4 aromatic monomer/ etnyiene tetraa will ^ ve rlse to 

simiar careen- KMR cea.es out with suicntlv different /nemical 
shi f ts . 

These : r.terpciymers are prepared by conductors the 
polymerization at temperatures of from -20°C to 220°C m the presence 
or such catalysts as those represented by the formula 

Cp 

/ \ 

(ERo) m MRS 

wnerem: each Cp is independently, each occurrence, a substituted 
cyciopentadienyl group .-bound to M; E is C or Si; M is a group rv 
metal, preferably Zz or Hf, most preferably Zr ; each ?. is 
independently, each occurrence, H, nydrccarDyi, a i lahvcrooarcy 1 , ~ r 
hydrocaroylsilyi. oontaimng up to 3 0 preferably from i to 20 more 
prererably from 1 to 1? carbon or silicon atoms; eacn P. ' 13 
independently, recurrence, H 



30 



35 ; to 



ha-o, .-.ydrooarrv. . .cvrooarbvloxv, 
aixanvdrocarcyi. nycrorarnvisilyi oontaminu up to i; prereraclv trom 
20 more creferaciv rrom 1 to 10 carbon or si. icon atoms or two P' 
groups together oan re . : : . lc nvdrccarcyi ouostituted 1 . 2 -butadiene; t 
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1 5 



20 



25 



: ... :. 



<R> 4 



varccarcyi , 



— ^ -2 .3: prereraciy 
- ; - - . - ;3rc:r. 



-wo r. —cues -.:js:r,:r ■ ::v^,r. : 



: :erer3c. 



■J - - 1 :cn 3 t eras or 
3 u c n 3 roup. 



-:opr-nr ism A 1 . — • -,>-~^..,. 

- . , ^, .:r:py fc( cury., 

centy., r.exy., ::^ ; :v., :. r.-r.v. - • •. r ^ - . ____ 

■* ;.-c:..c:.j:-;! -.wo -uj.n 

>. -touco -r i • • • - . . 

' ' ...... . v.:-. :ucn a:s 

_ ... .L..::.e:.v. ( „r 

' -tap.y :r::lj::«r.y. . 

Particularly crererrc-u jzzzlyzzs :::cluco, : ;r examci*, racemic- 
aimotnyi^laneaiyi.-.ernv^l-pnenyii.cenyi: : :irc:n:u, dichio:ide. 
:acem 1 c-:dimetny-;:ar.ea;yl l^et.ylH-cnenyimcenv: zirconium 1,4- 
diphenyl-i, 3-butaciene, raceme- cine t n y i s 1 1 aneai v 1 .2 -et h vl - h - 
phenviinder.yl- zirccniun aikyl. racerr.ic-dixetny i^iianediyl ( 2- 

xethyi^-phenyiindenyl; circcniun c;-: !H aikoxice, , r any combination 
thereof. Also included 3 re rne t itani cm-cased catalyst;:, :m- f 1, l- 
^ethyietnyi :---^etny:-l- 1,1, i, J , r ; - n. ) -1/ 5, i , " - r e t r a n y d r o - s - 

- r.dacen - i - vi " •■ ,n-r>-. •■ . - 

' --..-rn_..___ ..- - : ..'.-.-..':ir. uimet.ny; ; L-maenyl! ;:er:- 

cutyiandoiainetr.v.- Har.e -:un:un aixetnyi; ,-tert- 

-utyi, ; 3, 5 _ n , -:- lnaenyi cert-cuty_amido j;aie:r.ylsilane 

titanium dimetnyi; and . •- icc-prcpy i : . 1 , 2 , 3 , -1 . b-r, , - 1 -indenyl ) ( tert - 

butyl amidoldimethylsilane titanium aimethyl. or any carnation 
Chereo f . 

Further preparative xeencas :cr the mterpoiymer oiena component 
30 S) CL tne present -r.ventitn nave ceen aescribea m tne literature. 
Longo and Grassi ( Makrcmc. :hem. . Volume 191, caaes 3-37 <- 0 2^96 
:I99C,) ana 3'Anmeilo -t a.. Icurna. cr Apci., Folvmer 3cier.ee. 
■oiurr.e =9. pages 1 ~ 3 L - 1 ~ 1 •-' 1??5; reccrtea the use c: .-, catalytic 
system cased en methyial -moxar.e "AO ana cycicpentaaienyltitanium 
trichloride CpTiCl . :: prepare an et.nylene-styrene copolymer. Xu ana 
Lin ■Polymer Preprur-, At . '3 r. e n . J t . , Z : v . Pojym, Ihem, Volume 35, 
pages ,86,657 ; 159J : nave rapcr - sa copoiymera cation using a 
- -l..N'dCl,/Al:i£u;. •a-aiyst tc give random copolymers c: styrene ana 
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— — : — : - • •• - - - - : . '^u.ti^ j 

' ■* * ^ .-.L.:-.. jU:'.\-. T;.e 

: x-^.,ri:. vir.yi .rrrnari ~ -rncrr-r .::te: : :: V :ner: ,3 
: r " :ry --- r> ' — 'y,,, ::o :.::::,o, /,.t^ ;;,, tc , 

" il — " — - — ^ rr-:p,r:, 3 toe ,n:er S c, l1Mr 

: " -'-'~ c -^Pcr.er.r- ,re .:.::rc,:a:,, 3 r.erei.n oy reference. 

Generally, -..-.2 c_-,.oa ::r.pc.::-:;, of present invention 

::r ' PriSSS rrCX ; • ' ? - -V weig.n; : rhe ,omoo3 lti on, 

" the substantially rar.acm interpoiymer , f .uphat;: a- 
:-etir./v 1 r.viuene aromatic T.or.onsr component 2 ) unci r--n »o c - . 
oercent. oy weiont -r ~* .,ncc = ::::r„ :i the e iiS c:,or ci==/' 
copolymer ^nccner.t A:. -er.raciy, the ::,pos::,:,. :=^ ri3 es iron i 
percent :: "0 percent, -re i rereraciy : rex i: to .5 5 norcont, ov 
Weighr :f tne •-"«ooc i t i on, r r. n „ :r.ter P oiymer -. i ^is.natic a-' 
::et:n.'v:n V i:.jer.e aromatic monomer ".xonent Hi ana from r 0 5 n 
percent, wro preteraciy rrcm ,0 to 55 percent, oy wexa.it ,i 7r. e 
composition, of tne easterner olocK copolymer component ;,\> . For the 
compositions contaxmnc at tne nost 50 weight percent of interpoiymer 
ct aliphatic ct-oiefin/vmylidene aromatic monomer component ;B>, tne 
compositions maintain a reasonably low Shore A hardness ! 65 or' lower) 

33 WSil " a " lr - y ronsr - a "- P«3K tensile s:r ess , whicn are desirable 
properties for eiastomerio materials. 

For the tlena compositions in which the monov in. vi laene aromat-c 
monomer component cf the aliphatic a-ole f in,< monovmy i loene aromatic 
interpoiymer component io present in an amount :r amcunt cf from 17 - c 
-5 mole 1, preteraciy rrcm 10 to 65 mole in said interpoiymer, ana 

fabricated articles maoe from such composition and saia interpoiymer 
is present m the blena at a concentration of 25 wt%, then the % 
stress relaxation cf the blends is > 38%. Further for tne blend 
compositions i.n which the monovinyi idene aromatic monomer comoonent of 
the aliphatic a-olef in/monovinyiidene aromatic interpoiymer component 
is present m an amount cf from 17 to o5 mole , preferably in an 
amount of from 20 to 65 noie 1 and card ir.terpclyn.er -3 present in -he 
-leno at a concentration cf - wo, men the atresc relaxation or 
the bienas ia > c51 . 

Also for tne blena compos it. ions m whicn tne moncvinyiiaene 
aromatic monomer component of the aliphatic a-olef in, moncvmyiioene 
aromatic interpoiymer component is present m an amount of from 1.5 - - 
15 moll ana oaic interne i ccr.er is present :r- trie oieno at a 
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_-:r _ _ .r.-'-r ~ r.pcrier.r. ■_ - present : r. in 
:.v-r:-:.- : T,?r present ■ r. tne 
: " '■■*■-' ' ' " : • " -.T:.aro "ens: 



•■ -"-:::-::-::nt.; : : r Txanpis , :.inaered cneno 

::<3T.c_-_. .rsranex- , r . ^ 



' j--::ves ( ::icurants ( 

Pigments, :^l,r: ( , r .^ :ir . _ .r::u:en n 

:^ccs:t::ns, .-v-r-.-- . - . _. 

1 - - - .. n z e r z e r e .. 1 1 n t He 

- nan: - crtcertie- : , -,:,r_.ents. 



amp^e, ::rir:s» : c 5 
o p r e s e n * 



ronvenient n,:n:j, ...... 



' " r. r :.n:: v:::;a. s.nrr.ccnent s 

ina sucsoauonr . v - - , , ~ - . - 

* J ' ; . r: -:ne -xtruacr :: mill 

usee T.a.-:e - - .o . _ _ 

_ ,, -xa:r.c_.o, -no vjt:notivo cart), 

?: CV pre ""^- rn. i x __ r. a ir . , separate vxtruaer :r mill tor example, ,/ 
Banbury n:x _■ r 

There are many types r.:ic:r.: .peraticns wnicn c.-,r. ce used to 
form useful fabricated ,rt:.-. is or cares from the present 
compositions, including vsricuc i.mecticr. molding processes . for 
example, that -escribed in Mccerr. Plasties Er.cvc : onedia / sa Mid 
October 1 ? 38 Issue, Volume Number 11, FP . .- 54 -_ 6a . ■• Introduction 

to Inaction Mcidir.o" oa -.n pp. 2 ~ ~ - 2 " 1 , Vr 0 ec:::n Molding 

Thermcoiaat i rs ' , - n^ - — - --..v-^ ^ 

_ -rs insorrcratea herein r,y 

reference- ana clow o.o.cms processes far example mat oescricea 'r 
Modern Plastics Encyciopecia/5 ?, Mac Or.ocer 1598 Issue, Volume 65, 
Number 11, P? . 217-21S, ' Extrusion-. lew Molding", the disclosure of 
which is incorporated herein by reference, ana profile extrusion. 
Some of the fabneatea articles include spcrts articles, containers 
such as for food or other ncusencia articles, footware, automotive 
articles, seen _ s soft racia, sealants anc assembly adhesives. 



The ccmpcsiticr.s ~f the present invention can ce furtner 
combines With cany thermoplastic reisers to improve their properties, 
sucn as impact properties. 

The compositions --_ me present invention are useful as tubmc 
tapes, .chestves. film, rasKetc. Tr.e ocmpcsitions of the nresent 
invention are especially useful for me preparation of elastic films 
and fibres, .spnaic clenoc. w:re anc table, oouna carriers, wax 
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The ::i:.w:r.a ; jrnpcn-r.t * ,re -nciovea :n — e txa.^pi,, and 
:cmparar.ive ixpornor.::: . 

'0 GENERAL PROCEDURE A FOR PREPARATION OF ETHYLENE / STYRENE COPOLYMERS A-E 

-oivmer _c P r,p l5 rr, , I n .utar.eo c^i-cor.t:,uou S oarer 

reactor. the , 3 ct : ;. -,::- Jrs ^nsiuten : : , solvent 

" :r "' pri - "'•••"- :;e "^ * --P"-^ ■ 3tvr 2 , e . rrior aadipion, 

solvent. ..rvrene i.n.i try^ne ir. r:rir:ca - remove water and oxygen. 

'* "' e inniblt " in ~"° --Vrene !■ also removed. Inerts are removed by 
purging the vessel witn ethylene. "he vessel is then pressure 
rortrclled -.a , vet point w.th et..y.ene. Hydrogen is addea by tilling 
* 70 CC "Vi-inaer zz s set pressure one then addina it to toe -eactor 
to contra, molecular -iar,. Temperature m toe vessel is controlled 

20 to set-point by varyir.o toe oooi.no flow of the cooling coils within 
the vessej. Prior to polymerization, the vessel is heated to the 
desired run temperature ,r.a tne catalyst components : Titanium <N-i 
dimethylechy.dimetnyi 2 .4, I - n . 2 . A , 5 , -tetrametnyi- 2.4- 

o yci oo en t aui •= r - : — ' 

. .. j ...*.t.i...^_. --.■M: -oimethyi, 2A3# 135072-62-7 , 

25 Tris (pencafiuoropr.er-.y- ; coron, :A3< 110 3-1 2-5, Modified 

methylaluminoxane Type iA, TAG, 2 : 6 90 5 - ~ 9- 5 , ore combined in mole 
ratios as shown and added to tne vessel. After starting, the 
polymerization is aiiowea to procsea with ethylene supplied to the 
reactor as requirec to maintain vessel pressure. In some cases, 

30 hydrogen is addeo to the headspace of the reactor to maintain a mole 
ratio with respect to the etnylene toncent ration . At the end of the 
run, about 1 , COO ppm or trgancx™ 1210 ant i -oxidant .3 then addea to 
the solution on a polymer oasis ar.c f.e polymer is isolated from -he 
solution cv precioitat-.on with metnanoi. The resulting pclvmers are 

.5 cried m a vacuum oven. The fzlizwim Tab_e 2 contains tne reactor 
conditions . 
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GENERAL PROCEDURE B FOR PREPARATION OF ETHYLENE/ STYRENE COPOLYMERS F-H 

z:i ^taiyst iinetny. r t; . • i . i-uixetnyietnyi - 1 . : -aiinetnyi- • - 

1. c, ■. , c-rv - : , :., . , ■-...-.rar.'.^r:- •-pner.yi-/-:r i ,:acen- . - 
yllsilanaxinato!.:-' -Hi - -i-.^iut, "r opar -t i ;r. . 



i r ^ n y 3 r : - 
■ ■ ..ere ;t:r: 



Hydr i.nnaoe.n- L 2 !-T - cne . 

-r.a 3-.-nlcrcprcpicr.yi -r.iori.de 

° L -~ ::l c - sOO r.L, ,t :"C as A1C1 . 



Preparation cr 2 , , . , 
-r.oan . GO i, 
100.99 7, ■.. . "?5 4 TO - 
.130.00 :, .-.?7-o mo^c, ,as ,aaen ."lowly .naer a nicro-jc.n flow. T he 
mixture was then allowed to stir it room teir.perarure for 0 hours. The 
voiatiles were then removed. The mixture was then ccoiec -o 0"- ana 
•concentrated H,S0, ,500 ml. 3iowi y acdea. The icrmmu stud had to be 
rrennentiy Dro K en up , spacu.a as stirring was .est early in this 

step. The mixture was then left under nitrogen overnight at room 
temperature. The mixture was then heated until, the cemoer ature 
reaamos reached 90"C. These renditions were maintained for a 2 hour 
penoa r time auri.no wnioh a spatula was periodically csed tc stir tr.e 
mixture. After tne reaction pence crusneo i:e was piacea in the 
mixture and moved around. The mixture was then transrerrea to a oeaker 
and wasned intermittently with H,C and oietnyiether and then tne 
fractions filtered and combined. The mixture was washea with H 2 0 (2 x 
200 niL) . The organic layer was then separated and the volatiles 
removed. The desired product was then isoiatea via re crystallisation 
from hexane at C"C as pale yellow crystals ..22.36 g. 16.2c yield). 

H NMR ,'CDCl > • q - ^ c - 

A <"~' - - — °5 r, - ^. |H = r . ' H , Z K,, 2.84- 

3 *° • rr " 9 ' j - : ' 3 - ; *HH-=.5 H:, 2 H : , _ ; : - , , s 

: NMR , - - ■ - - ...... 

2C-MS : :alc^atea r : r \ H . . : V' 2~. 2 yV'Vcunci i".35. 
i-Tecara:::- ;f i ^ -_ : 



■ecrsr.yar:- - c n e n v i - - - . r. a a c e n . 
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? C -1 I "j 



iiiowea t : 3 1 
-ciieciGa via 
w 1 1 h hexar. e , 
- r analysis 



-Tetra.tvtr : - '-rr.cr.v; - - -ir.aacer: 

j metier. ::::rit::r, as a yolicw t c 1 1 u ;vp.;:h 
irieo ! ;r.cer vie -sun, and used without farther 
12.2075 7, 31.i; yield) . 



- w 3 i :nc ies 

•• 1 .: then 
"--id was 
is wasnea 
vjrificaticr. 



Preparation or Thier eoime t hy i ! 1 , 3, 6 , 
maacen- 1 - y 1 ; s i.ane . 

1,2, j , 1 - 7 e t r a h y a r o - T - c n e n 7 i - s - 
•' -2--075 j, 0.05102 T.oiei, ..n THF ; ? 
a solution ~? r x e - S 1 0 1 ' j - ^ ' n - 1 c • 

oL . t ; • - . 
t empe ra t are 



et rahydro- 3-one.nvi- 



• 1 nda c en e , d i 1 i t h 1 um salt 
■ 0 rr. L ) was 1 0 d e 0 a r o v w 1 s e to 
.1 noies: THF 1~C 

T n 1 s n 1 x tare w,* 3 r : r. e n j..:wea "3 stir r o orr- 

0 verniont . Alter the reaotisn per 100 the vol at lies 
were removed and the resiaue extracted and filtered using 
hexane. The removal _f the hexane resulted in the isolation of 
the desired proauct as a yellow 01 
*H HMR (CDC1 : ;. : aG.32 5, 3 K), 0.38 (s, 
H >< 2.9-3.1 ;m, 4 H ) , 1.84 : 5 , 1 H ) , 6.69 
r.' 6 (m ' 7 H >< "- 6 8 (d. } .; HH = 7 • -5 Hz, 2 H) . 
C NMR ICCC1,,: d0.24, 1.36, 26.28, 33.05, 32.15, ;6.15, 116.42, 



15. 1492 a, 01 . 11 yield) . 



H) . 2.20 'p, -T HH =7.5 Hz, 2 



•:z, ; h) , 



142.41, 144.62. 
3C-MS : lalcu.atec fcr 



- - 1- >- 

^trahydro-3-pnenv. 



, 1 8 . 6 4 , 12 9. bo, 126.51, 141.3 
" :; H : .ClCi 124.11, found 3 2 4. 3 2 

lix.et ny-etny 1 ; ■ - 1 , 1-dimet.tyi- 1 - 
1 ndaoen- 1 - vi ; siianamme. 
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^ S . "T ' yield; . 

' ' — ■) » :o ;c, 

^ t kh= • -i Hz, .: m: . 



1 .3 



o NMR ;; DCi : : ^-°---< -••09. -c.:3, -:.3>, ..|.n. 



:K;:yi;;i;:yy:';:;;--' i:v.o. :,o.zc. 

Prcparat-cr. or N- ■ 1 . 1 -D ixet.ny -thy 1.- i , 1 -u imecn yi-1 - 1 , 1,6, 
tetranyarc- • -r r.er.vi -:: - : .ndacer - 1 - y i ; j i . ^a^r- . :i_c-.ium da.t. 
N " : ' ^Dinetr.y.etny.. -i , l-armetnyi- i- • 1, --to tranyaro- ,-ohenyl-s- 

inciacen-i-yi} ^lanamins 10.t551 . .. >■: ' noies. was :t;rred in 

nexane (100 mL. ,s r.Buli .0.:7 C mcxes, 25. 0Q mL or 2.0 M solution :r. 
-ycionexane) was added slowly, rhis fixture was then allowed to stir 
overnight curing whicn time no salts crashed cat cr the car* red 
solution. After the reaction pence tne voiati.es were removed ana 
the residue quickly wasned with nexane 2 x 50 mL,. The dark red 
residue was then pumped dry and used without further purification or 
analysis .'9.6517 j, 67.7' yield). 

Preparation or 2 icm or o ( ::- .. 1 , 1 -oimetnylet nyi , - : , i -aimethy.- 1- 
. ... ~, 3, 4, 5-n) -1,2,0, 7-tetranyaro- 2-phenyi-s-mdacen-i- 
yi ] silanaminato : 2-> -N) titanium. 

N-(l, i-Dimethyietnyl)-l, l-uimetny.-i-;i, 5, 6, 7 -tetrahydro-3- 
phenyl-s-indaden-l-yi) silanaraine, Jilithium salt ;4.5355 g, 0.01214 
moles) in THF ..50 mL) was added dropwise to a slurry of TiCiATHF), 
(4.5005 g, 0.01214 moies) m THF i ICO mL;. This mixture was allowed to 
stir for 2 hours. ?bCl, (1.7136 g, 0. 006162 moles, was then added and 
the mixture allowed to stir for an additional nour . After the reaction 
period the voiati.es were removed ana the residue extracted and 
tillered using toluene. Removal if the toluene resulted in the 
isolation or a car* residue. This residue wis then slurried m nexane 
ma cooied to At. The desired product was tnen isolated via 
filtration an ■ rea-orewn crystalline solid 2.5230 g, 42. z* yield;. 
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::ecar3:::n : f Cimetny _;:!-■:,;- 
: 1 ,2, ■, \, b-n - 1, 5 , -I, .r.r.y:: 
/: i ciljr.a.-nir.;;:: 2 - -•; - : t a.ni urr. . 

lior.i—e ■ \'- 1, :; ne -v;- 



- ■ -rr.neny 1 - ■ -ir^accr.-:- 



^:r-r.yjr--:- f r.er.yl - . - i r - - -n- . - y; j :.^:ian:r.i:o 



.:r^ : r. 



... ;-n - 

::o:r.y..-i:r.c-i 1 1 ~.L. as 
iuci-.n .::echyie:-er; ,; d 5 

:our. After tne 

reaction period the vc.atil- were removed ana the residue extracted 
and filtered using hexane . Remove if the nexane resulted m the 
solation of the desired product >s a coiden yellow solid ;u.4546 g, 
^ yield) . 

3 ' - H ) < --'59 1 s , 3 H ) , C . ~ 0 ' s , 2 H ) 3 . "3 , s 
T ' - 1.5-2.d ,m, ■; H>, 6.4 3 ;s, 1 

Hz ' - H ' ;S - 1 Hi < al *-HH- ; Hz, 2 



-■eMdbr ~ . ooz; r.c.ss, . . ^3 
iddec :icwiy. :his mixture wa; 



6n 



K NMR 'C^j : ^0.0" 
2 K ) , L . 4 9 ; s , j> H ) , 

• ' — 9 ^ ■ HH = • 

?2 o, ;:-:,. 

' : -MR :,2 V . : i2. l}. : 
;;8 . 62, 121 . 53, 124 .To, 
136.38, 143. 13, 144.85. 



119 . 



123 . 121 



"35.66, 18.82, 
134 . 2?, 



locatalyst (bis ( hydrcgena ted- t aiiowai kyi ) methylamine ; i 3- FA3A ) 
Preparation . 

Methylcyclohexar.e -.1200 rr.L was placed m a 22 cylindrical 
flask. While stirring, c is « hydr oaenat ed- 1 aiiowai ky_ , net nviamne 
'ARMEEN- M2HT, 104 d, around to a granular term) was added to the 
rlask and stirred unti. complete! y y..^o:vea. Auueeus MCI ;:■:. 23C 
TXi was addea — rlask, ,nd —e mixture was stirred tor 23 

x.inutes. A white precipitate frrnea irrmecia tely . At the end c: this 

time, 2i3(C„F,: . • st O • : ' i^l **w = -a- - . • « 

h - - -^-j- - -w o . ^ ; . .. . o : was a ccec to tne 

flask. The solution beaan :: turn xUkv white. The rlasK was 
equipped with a 6" Vigreux column topped witn a distillation apparatus 
and the mixture was heated 140 >~ external wa.I t encer a t ure :• . A 
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mi- z . - , - 

' - : - <j:; - :: :•■ :L^. 

' ^ --^l-:. .. . . ,; : r . , . o v . 

- — - • - .vah 

• aair; ;: * '^"^ " ^«rc 

- - • - - - : :r,j we 



.„ ^ " ^ -rar.sferreu , . , r _ ask , JDa „ ea 

.norcugr.iy with sit: ,ia ,.:,r. S :o:, 3J lr , ; , - ne ::vr? ,, ^ ' 

; ' iU:::n W " , ' S : ' -■•■rouor. •, .--iu.Tn 1" ::^ccer, ■ " „ ht . 

:°"" lnin9 — — — ^ ,ne o: Et o frc31 

WC P ' 2rCent t = ^ ?ercer.,. :he x.aror^i was tnen , tl . rea 

over fre sn 12X sieves 20 7- r:r -— r — ur~ - • - • 

' ■■ -' r '« "-t -evei was then 

measured re oo .1- ,r percent. the axtur, w«, teen ,^ rrea 
:vernicnt. resulcir.c . r. . : urtr. . : reouctioo. - -• - ...... .. 

approximately cpn. rhe xaxturc was :;i:orea isir.u , ~ rU nne ■ 
eaui CP ea wich , 7ia3 a ,avxt, , rare sice , : 1C . 15 urn to cive a 

clear colurxon «, h . mo, oca, sieves were nnseo wi,n additional or-, 
metnylcycichexane: . -he -oncentratio.n ,;us measure cv 
analysis yielding a value of 16. T percent. 
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Polymerisation 

Ethylene/ styrer.e copolymers F-H were prepares m a 6 gallon 
:22.7 L), oil -acketeo, Autoclave continuously stirred tanx reactor 
CSTR) . a macneticaliv coupled aaitator with L.ohtn.no -\-320 
tm P e.lers^:roviaed tne mixing, -.e reactor ran _i q uic full ; t ,75 
Psig ;o,275 kPai. Process flow was in at the oottcm and out of the 
top. A heat transfer oil was circulated through the racket of the 
reactor to remove some of the neat of reaction. At tne exit of the 
reactor was a micromotion flow meter that measured flow ana solution 
density. All lines on the exit of the reactor were tracea with 50 psi 
(344.7 kPai steam ana .nsuiatea. 

Ethyibencene solvent was suppliea to tne reactor at 30 psig (207 
kPa). The reed to the reactor was measured by a Micro-Motion mass 

■■ ,a - laC -- --Peed oiacnracm pump -cntroLed the reed rate 
At -he discharge of tne solvent pump, , sice stream was ta>-r 
proviae f.usr. rlows ror o>= cataivst ■• , . . ; 

,o,o, ana ;n2 react;;;: iJit5tQr , c , hr ; ^ . ^ 



30 



40 



flows were measured cy differential pressure flow meters and 
controlled by manual ,a-ustment : f micro-rlow r.eedie valves. 
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■- - - - ■ ■ ■ :r.:r-r .. • . - r .e :.;=.r.:: - rs:j 

- ■ ---^ :o5:vr ,j , v : :: : . ;r 

a = j? ~ ■ ., — - .... - . . . ^ , . . 

::re--.T,. - - v . - :. . . • • • - - ■ . . - ~ ^ - - .- . r _ 

T -' : " ' r ^~ ™"-re 3 ' "----tier; r. 5 3.- r<SMr 

r ' ■-•-*r;:. :or.tr:.__.oc :. cw . -. 

Teter. , , , : , - - •.vororer. ,.t : -,e ,:,v:^:: r e 5 , 

• ' ' ' - ■■■ --Vl--::.c- :-.var; 3 er. 

'"" <: '' :rs - - • to i 3 ::.ver.: ::v:=r.o c-rean ... • imoier.r 

- em P e " — *- - '^or 3 -.ure - = . • -.• ,cn:,er enters -r.e 

reactor :::ppea t - - cy r. ,.x:r.ar. :S : ',i:r. - : - = . i , - 

racKet. This :trcam -r.-er- -r.e tsttom -.r.e , nree 
oomponcn: --a.-. ;r y.-. ; „ ,r.d _tc r..sr. ..so - n-ero : , r .o 

; - aCt:r •' "' : — ••••• — ■ ^ -"^e,: : :r- -.tan mrncmer 

- 1 ream , * ' ~- r . . >- . r- • • • • - r- - - - . . — , 

" - -------- --mcor.or.ts ar . Lner , 

"• ! " ::: '' ; " - - ----- --:T C ,r,,,-., .vere cur ,. .n:tre a en 

MCde; -V-ir-.oor, ,:.c r.araoa or n:3.y.: :u, - nK3 tr.e process 

rrom " r -- £ ° -' :n r -"K 3 tr.e catalyst was ores 3 urea up witn piston 
pumps —.u tr.e l.cw w,,s measured with :!::r:-!'ouor: mss :i;w no:ers. 
These streams ::xo:ne wicn eacn otr.er :r. 3 tr.e catalyst riusn solvent 
?ust prior to -,ntry tr.rsuor. a single ir.tectior. line into tr.e reactor. 

Polymerisation was stropped with tr.e addition of catalyst kill 
■water mxea with so. vent) into the reactor product line after the" 
micromotion flow meter measuring tr.e solution density. ;ther polymer 
additives can re adoeo wr.n tr.e catalyst -;ill. A static xixer" ir.'tne 
line creviced ncpercicr. cf tr.e rataiyct ,__i ir.n additives :n the 
reactor ^friuer.t stream. Thic stream next entered pest reactor 
neaters that provide additional energy fcr the solvent remove, flash. 
This flasn occurred as tne effluent exited the post reactor heater ana 
the pressure was dropped from 475 psig .2,275 kPa ) aown to ~250mm of 
pressure absolute at the reactor pressure control valve. This flashed 
polymer entered a not ail jacKeted de vo.a t i 1 i cer . Approximately 85 
percent tf the veiatiles were removed rrom tr.e cciymer :r. tne 
oevoiatilioer. The voiatiles exited the top f the aevo.atilizer. 

The stream was r-ndpr^^ wir-. ^i..--. , 

_ .... ..r»ci--' w . - 3 ;iu encerec 

the suction rf 5 vacuum pump and was oiscr.arceo re a ?iyc;i -acxet 

solvent anc styrene/etnyiene separation vessel. Toivent 2na soyrene 

were removed from tr.e cotton, of tne vesse. ,r.o ethylene rrom the top. 

The ethylene stream was measured witr. 3 Xi or 0 -Mot 1 or. mass flow meter 

ana analyzed rcr composition. The measurement :: vented etnyiene plus 

a calculation or the dissolved oasses in tr.e solvent / styrene stream 

0' 
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SUBSTITUTE SHEET (RULE 26) 
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" *" - —-S3 "rir-cinicn 



; : 1 ;w rat:. 



/: ' HV:;:; - „_-_:.:■: "l.- wr percent; .. percent 

._■ r yrene ■ 

interpoiymer c.n, ::.;,wma properties .«; ? nt percent styrene - 

- 1 . d ; mole percent . tvrsiy = 

ETHYLENE /STVREHE rir ^LYM^ • . - = 

• ''• • •■ - f- - n •• • - --i= percent 

.:t vrene 1 

:;ee ^«n«rai ^=cecnre A. Pe.e resulting er.r.y Lene; styrene 
interpoiymer naa the t.llcwing properties: w^ghr. percent t yrene = 
h4 - 1 < ;' m01 ° FBrc "' -tyrer.e = -C.5; «n:i-y . 2932; celt flow rate 
ix90 C, _.J Kg i = i.3'1; .-ass transition temperature 22C derived) = 
A . 6°C. 

-HYLENE/-YRE:ii: COPOLYMER 0 Ht percent; 35.4 cole percent 

st yrene ) 

See General Procedure A. The resulting ethylene/ styrene 
interpoiymer had the : o- owing properties: weight percent oc yrene = 
•57.0; noie percent it yrene = j 5 . .; ; tensity = 0.9P-6; melt flow rate 

" -•- h '-- - ; transition temperature OCT :envea) - - 

3°C. 

mXLEHE/STYRENE COPOLYMER E ,-.5 wt percent; 41.6 cole percent 
styrene ) 

See General Procedure A. Che resulting ethylene/styrene 
interpoiymer had the following properties: weight percent styrene = 
72.5; mole percent styrene = 4 1.6 

ETHYL^/STYRENE COPOLYMER - .:?.£ wt percent; -.~2 moie percent 
styrene . 

7ee -nera. P.-ooec-re 2. Phe result mo -tr.yi«n« styrene 
interpoiymer naa tr.e lowing properties: weignt percent styrene = 
28.8; mole percent styrene = 9. =2; celt flow rate 190°C, ..2 Ka , = 
-.0. Perthes properties are snown _r. Cab^e 
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:nemua. _\:xpar.y 1 ;WLEX'S 
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v i r. - t n e tzlicwir.j c r c d e r t ■ 



i es : 

ie^t :i:w rate .J00°C/^ ,<c; - 



13 LOCK — 



available cram Lexcc Pal 



c i yners 

:o whicr. la a :r.yrene-:jcprer.e-s:yrene black :cpc iy r.Gr rantamina 19. 



percent ::yrer.e s.na wt . percent isoprene ravine r.r.e following 



properties: ,ei: r.;w rate _CC°C, 5 k ? , if ; Z . c ? .10 mm. 

' ;: ' ••• yrerw-f-utactior.e-::-. yrene acck icpo.yT.er .--.ntai.nna 29 - 
-5 -t. :;erc<=r,- cr .-.. 

--■ -•- percent :o:prer.s r.av:r.= tr.e rollowir.c 

properties: rr.e.t flaw rate - Ka; r. £ . ?/10 nin> 

BLOCK 10F QLYMEP C -3 ',' r "™0^™ -J'i0-ri 

. — . _j~ -o . .v.w --ijj lj avai.aDle trim Lexer Polymers 

wnich 15 a C t yrene-Ba t adiene-S t yrene clock copolymer with a molar 
ratio styrer.e.cutaoier.e at 31.3,68.2 having the relieving properties: 

30 T.e 1. 1; " • OW >- - - r. ^ o ^ c . - - - , r 

■ - 0 - - K ^ ' '•- - ■ - g/j-J mm. ind an :i i aantent or 
33.3 percent .:y weight . 

BLOCK COPOLYMER 1 _ k'PA~OM™ .a i * c • 
Company which ;j a . t yrene-»r h v iene / bu t vlene- s t • 



copolymer cantainma . - w- c <=.i— „ n „ 

— * — - 1 - - /: ene r. n a _ w . r e r c e n r 

e t h y 1 ene / b a t v 1 e n e . 
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- z e r y ; . 1 3 run 



-polymer ; rmpcr.ent A i.-.aioatea i:\ Pecie . Prom a 

slao r :..rnpcr.,nt - w,, -,t .a .mount -: polymer .r.ai:,,,, _ n \abl« 
'° ; WhiCn was • • ' -.i-trifcuca .r. .„ a «, r, , op , : ...... oiook 

polymer. a iavereo structure wit.n TFE coated sneers w.s formed next 
"° " he ••'•••e .s.ndwisr. was preneatea r.n tne press near 

' W:i ' UTi : rns •• ' - - HTr^re.y ,r.e x.mut,, tPer. pressure :r the 

W ' iS • • • = r«i :crce ::r 

-ne -nase ,.nu : used : ..,.r, a w . d ; . ac v-i wr.ori usceo tr sufficient 

- -d-cu. .. . . .-.e . ti._ rro sier.d .; ,,; p. ace a :r.co ,n operating ro.i .-nil. 

15 -°' :: : "- r ' --mutes - atai. :>;e trer.u was temporarily removed, 
folded, ,na raced ,:r. the rr.iii ,t least twice. The olena 
removed frcir. tr.e roll .T.iil and allowed to cool. Thus material was 
used Lor furtr.er fabr i satio.o . 
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A compression molding presa PHI Model C3234 Z -X-MS-X2 4 ) was 
preheated to ZZO'C. A 7. j cram session of the o.er.o from A above was 
evenly distributee ir.to a "o run wiae oy 115 rr.m nior. fcy *.?4 mm tnick 
:nase luyerea setween PTE-coated p.ass sr.ee ts and nets. oacKi.ng 
plates. The fsilowi.na temperature orooram was followed: preneat O.J 
minutes at minimal pressure; medium force 0.5 minutes 10, GOO Kg ram 
force); materia, sure 0.0 minutes 20,000 Kg ram force). 

C. Prep aration :f Test sample . 

A compression molded circle was prepared from another portion of 
the roll-milleo biar.Ket prepared .r. A above in a manner similar to tr.e 
first sneet prepared in. B above except that :•;.() grams of blend are 
usee m a onase wmch r.as "6 mm diameter tarcies anc wnisn was 
approximately 3.1 m* this,.. Circles are out m r.a.f and uuoleo 1 1 
rescued -mounts., zzr ..-.ore A tessir.q. 
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Table 3 



1 

Sena# 


tzx. I 

6252-5-6 


Ex.2 

•3252-5-3 


ex. J 
•3252 5-19 


4 

6252-i>20 


- ■- j — i 


EX 0 


ex. 7 

6252-S15 


ex. 8 

5252-5-13 


Conxonent B 
Type 


22' o 

A 


" E 'S 
A 


A" 


"'S 

A 


t'S 
Coccrvrner 

"b 


22 2} 

B" 




B 


" "'5 
B 


wt. % ethylene 


55 


55 


55 


55 


48 


48 


48 


48 
















■ - — 




wi. u /o styrene 
Amount, grams 

\ A t 0/ 


45 

"IT 


45 

9 


45 

"19 — 


45 
19 


52 


52 


52 


52 






8" ' 


8 


8 


20 


20 


50 


"50 " 


20 


20 


20 


20 


Corrponent A 


Block 
Copcfyrrer 




Sock 

CoCOVTTPf 


Cooovmef 


Coocuvmer 


3ocx 
Gooovmer 


3loc* 
Coptfyrrw 


Sot* 
Cooctymer 


Type 


B 


A 


B 


c 


A 


B 


C 


D 


'Amount, grams 


32 


~36 ' 


19 


19 


36 


32 


32 


31 


vA. % 


80 


80 


50 


50 


80 


80 


80 


80 




















%Haze 


23 


17 


53 


60 


28 


33 


65 


98 


Shore A Hardness 


65 


59 


62 


53 


54 


63 


47 


73 


Ultimate Tensile 




psi 


4,398 


3.163 


3.147 


2.560 


3.437 


3,978 


1,603 ; 


5,154 


kPa 


30.323 


21.808 : 21.698 


17651 


23.697 


27.427 


11.052 ; 


35,536 


% Elongation at 
Break 


850 


925 


542 


758 


1,017 


858 


1,092 ! 


558 


Force at 300% ~~ 

Bongation(300% 

Modulus) 




psi 


635 


597 


648 


395 


434 


445 


597 


846 


kPa 


4,378 


4.116 


4,468 


2.723 


2.992 


3,068 


4.116 


5,833 


% Relaxation (after 
150% elongation) 


22 


21 


21 


19 


20 


22 


! 
i 

21 


17 


% Set (after 150% 
elongation) 


11 


11 


■j 

13 


13 


10 


12 


13 


11 
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ccncd. 



DC b 



zx 10 



Bend £ 



5252-S5 5252-5-10 



ComDonent B 
"Type 

wt. ,: I ethylene 
"wt^'Tayrene 
Amount, grams 



wt. 



~5 

" c - 

36 - 
54"" 
~8~~ 
~~20 " 



Component A 



aock 





ocorvmer 

CT~" 
36" 
64— 
~8~" 
20 — 



dock 





Bcl2 


ex. 13 


-3252-5- 


-5252-3- * 




21 


22 










~ cofvmer 


Cccofyrner 




C ' 


— 


~D~ " 


36 "" 


36 


33" 


64 


54 


67~ 


19 


~19" " 


8 " 


50 


50""" 


~" 2CT 


90CK 


Bock 


Sock 



Be 14 cx i5 
625215- ' 5252^5- 
n 16 



tx 16 j 
S2525-1 




"cr 

37T 
"67"" 



D~" 
33" 



erl 



"67" 



"3" 



8 



20 



20 



Bock 



Bock 



Loco*™ Coown-r Cooo-vmer Codowwk C=povme, Cooovmer Co D o.yme„ Cooorymer 

A ' B 3 C 

~" 19 
50T 




Siore A Hardneas 
□firnaTeTerfaie" 



pa 



207395" 



VbBongation at 
Beak 



3.745 819 
25782T "5.647 



/29 
57U26" 



3.722 1,727 



5,627 
"387797 



Force at 300% 
Bongation(300°/c 
Modulus) 



pa 

"W 




466 



648 

""372T3 47465" 



247 

1703" 



613 716 293 1,197 



1.758 4.226 4.937~2702O~87253~" 



'/oFfelaxation (after 
150%elongation) 



20 



22 



33 



33 24 23 18 18 



%Set (after 150% 
elongation) 



12 



10 



18 



17 12 12 17 : 10 
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Table 3 contd. 



Be 17 



Bend# 
Corrpcnert B 

Type 

v* %ettiytene 



Be 18 

•o252-S:3 



Be 19 
S2S2-S21 



S252-S5 

ErSCaxivfrer t-:SGacavrrer GSCqxfvnTT 



vtf. %styrene 
Mrxrt g^TB 

GorrpanatA 

T VPe 

Anrxrt gars 

v* % 

%HazB 



E 


E 


E 


27 


27 


27 


73 


73 


73 


8 


8 


19 


20 


20 


50 


Bock 


eiock " 






OoOOVfTH" 


fcJocfc CopgMtet 


A 


~B " 


"b" 


32 


32 


19 


80 


80 


50 



Conrp. 
Expt A* 

625Z-S22 

A 



! ^nr) Carp Ctnp 
ExdLB* Bel C* B<ptC7 

3252-56 62S2-S 1 1 62S2-5-16 



*>*vaefin 
A 



B 



Pdydefin 



19 


20 


19 


20 


~50 


" 50 


50 


50 




Back 




Bade 






Ccpors«TEr 




B 


C 


B 


c 


19 


20 


19 


20 


" 50 


50 


50 


50 



9ionBAhbrchess 



litimae Tensile 
pa 



kRa 



25014 27,448 18,471 



%BongEton at Bieak 968 



783 



417 



Faroe 2*300% 

Bangaion(300P/c 

MxUle) 



pa 



%Fte*acsticn(after150 
eicngaicn) 



%Set(^teri5GP/o 
ekrgatocn) 




21,863 19,285 19,243 17,547 
842 750 742 717 




* Noc an example ir ~ present invention. 

EXAMPLES 2C - 2 6 

Co mpression Holding: 

oamDies were m^lt^a ' °~ -'^r- ^ « , ^ - ~i 

1 ' - or 3 nam and expression moldea 

- r :r anotner ... Tim. 2 ubsequen t i v , 



' r l'?0°C unaer ::,,)- lc • pressur 
■ ■ '° mc i_ c= r. rr. a n e r i i s were jug' 1 c ^ 



:ress earn i. icra tea 



3 0m 



_ erne sr; 



A Du r-r.t ;.:c-__:o was usea •: - measure :ne rherr.al -.ransicion 

*: enoe r a t u r ^ =■ - ^ ^ - ^ - - - - , ^ , ^ 

' - • - - - _ ^ » : s x n « r i r. e s axe i e s T - -r-.^^v- — 
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~ » 1 1 r. Ji *" — r- V ^ . . . , . , _ . _ 

• ........... ::v. :~t . -.-re ::r:: -.eat e : • 

■..-.-re ;- :;:r.-.= j a: ~ir.. 
: - ei "" 3 "~ :: : ' :-'y;:,...;^ :: , • 

•• i " r " --^^ - r.e. 2 ., -Tr,r-;r- ; ,,,c:.,c-r, ana 

.xct.ner-, respo :::v2.y. 

'I-"" 3 r.i z :—:r,;r.:;,: ::;o::r:::;;y :ms. : 

_vnair.it Jut a .-.-re :e::o:r.,: :::r.a 3 -heoraetr;- 

:: :c,;j state analyzer, -a r.eit tress- i; tr.irk, rest 

specimens. Tr.e ir-:s toasurenen:: were : = r.2uctea .it a step rate t f E ' 

ain ana 3 " xe ° frequency ;t L j raa/sec. The transition 
temperature TtO :r tr.e samples was 3eterT.ir.ee frt.-n tr.e tan 6 pea K 
maximum . 

U Ohear Fheoiajy: 

Oscillatory sr.ear rr.eoicay -asur-en:: were cerrcno, , ;l . h a 

: -' e0netriC5 F.MS-00 rr.eoneter. Xeit rnoc;:::^; .report:,, were 
monitored at an isctnermax :or -emcerature , r 1 :o°C ir. a troquency 

sweep mode, asms parallel p. ate teat geometry. 
gj Mechanical Testing: 

Tensile properties of the compression molded samples were 
measured using an Instron 1145 tensile machine equipped with an 
extensiometer. ASTM-D63S samples were tested at a strain rate or 5 
mm l . Micro-tensile samples were tested at a speea of 3 in/mm at - 
10°C. The Youngs Modulus E , Mpa ) measured was the average of four 
tensile measurements was given. The standard deviation far the 
altimate prcoerties was typically about 10 \ zz tne repcrtea average 
value. Also measure- was tne yield stress at tne inflection oomt of 
tne stress strain curve a,,, Mpa) ana tne Ultimate Tensile stress at 
oreak :a b , Mpa) . 

11 Tensile stress relaxation: 

Uniaxial tensile stress relaxation was evaluated using an 
Instron 1145 tensile machine. Compression molded film (- 20 mil thick) 
with a 10 mil gauge length was deformed to a strain level of 50% at a 
strain rate of 20 mm" 1 . The force required to maintain 50?, 
elongation was monitcrec for 10 mm. The magnitude of the stress 
relaxation was defined as Sr , tne percentage = - f * / t-) x iqo 

wnere r, was tne initial force ana f , was tne tmal force. 
aj Thermal Mecnanical Analysis. 

Upper service temperature ; TMA { lmm » j was cetermmeo from a 
thermal mechanical analyzer ■ ?emn Elmer TMA " series) scanned at 5 
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10 



preoe r.?netntc-;; : :~;m Lr.to. - Sample. 

Example 20 was o oiend -■n:a:n;nc " c <: cy weiqnt of ESI * F ana 
25 v by weiant :r BIock -poller Z. The oieno was crecarea by 
bienaina ;r. a riaake ,t;eon:>; ..000 cow: nixer. The -paci:y or this 
TliXer was :i 0 — ■ ctimum volume for effective mrxira was 
approximately ^ ' .20 :o. ^ leuxa t i ons were Mae considering 

oensity ana constituency or eacn ocmponent prepare a ory biena or 

tne materials to achieve , volume fill. The ary b.enaea materials 

were tr.cn aaded stepwise into tne preneatea oalibratea bowi as the 
rotors were turning at 20 rpm . The materials were heatea to 
approximately 220 degrees Centigrade. After a small melt heel was 
estabiisned in tne mixer, small increments of dry olena were added and 
allowed to meit ana incorporate into the heel oerore more blend was 
addec. This continued tor approximately two minutes until all the 
blena was aaded. A sealing ram was then ^owerea on to the melt bowl 
and the melted blend was allowed to mix by roller oiaae action for an 
20 additional ten minutes. At the enc of this time tne rotors were 

stoppea, the mixer was dismantled, and the melt blend was removea and 
allowed to cool for rurtner testing and analysis. 

Example 21. 

25 Example 01 was a olena containing 25 ■ oy weignt of ESI # F and 

75 % by weight of Block Copolymer 0. The olend was prepared 
essentially as for Example 20. 



15 
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Example 22. 

Example 22 was a olend containing 7 5 s by weight of ESI * G and 
25 \ by weight or Block Copolymer 2. The biena was prepared 
as f z r Exarr.pl e 2 0 . 
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15 



25 



~>:arr.p ^ _ ; . 

_ " * ' we: ? r - : 1 * 1 ana 

*"-* ■" ; ^ 1 - r -* : : : :::::l'.T.2r :. Tr.e c.ena w-is crocarea 

essentially as ::: : x ^c.o 2Z. 

ixanp.e 1 4 . 

£Xamp - e : ' ; J — = -"3ir.ir.:i 15 ' :;y w,: :nt 221 4 2 and 

Iry wei ? r -- ::cc-i.yT.or :. The c.ena w.is rrecared 

-ssenrii.;-- : - r iT-iamc.- ' 



# H ana 



¥ H and 



example 25 was • ciena :cp.:air.ir.q ^ ■ cy weiant if ESI 
25 * Cy Wei ^ nt :f — Copolymer C. The c.e,c was prepared 
essentially as lor Example CO. 

Example 26. 

Example 26 was a oiena containing 25 c by weiunt of ESI 
^5 % by weignt or Block Copolymer D . The ciend was prepared 
essentially as for Example 2C. 

The procerties :f tr.o various ciencs .re summarized m Table A. 
These data -llustrate tr.at as the mcie ' styrene content or the ESI 
component or tne blend increases tnen tne , stress relaxation also 
increases. These aata also illustrate tnat celow approximately 22 mol 

styrene content :f the ESI component of the blend, as the styrene 
content of the ESI component of the blend decreases the Ultimate 
tensile value increases, whereas above approximately 22 mol s styrene 
content of the ESI component or the blena, as the styrene content of 
the ESI component or the blena increases, tne Ultimate tensile value 
30 increases 
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WHAT IS CLAIMED IS 

: • - — : - ' - -a r. : r ■: ::ie r i - c 1 en a : . mco c i * 



8 : rcm 1 ' : ^ w ^='-- ---rcent r -. r; ir.terpclymer 

' 1: ' dt : ** sz ::e --"tic a-:-f.n ana at :r.e vinviiaene 

:r3mar:C " cnc - er - ~ * oomoir.ation or at least :ne vinyiiaene 
aromatic monomer ana sr. Least :ne hmaerea aliphatic vinviiaene 
rooncmer, wnereir. saia vinviiaene iromatic monomer present m an 

m 0 • 5 — 15 -°- e percent z r from i? to n5 mole percent m 
3 aid ir.terpc.'.T.er. 



3 

9 

to amount :t f r 

12 



The reposition c: 11 aim 1 wnereir, tne ^astomer dIock 
copolymer component A) comprises at. least one segment of a ctyrene 
polymer and at least one segment =f the following: isoprene polymer, 
cutaaiene poiymer, isoprene / but aaiene copolymer, ethylene/ out ylene 
:opoi V Tier or an ethylene/ propylene copolymer; ana component ;3) is an 
mterpoiymer of ethylene/st yrene . 

3. The composition or Claim 1 wherein the styrenic block 
copolymer component sA) comprises a polys tyrene-poiy isoprene- 
polystyrene or pol ys t yrene-pol ycutaaiene-pol yst yrene ; and comoonent 

2) is an mterpoiymer :r etnyiene/ st yrene . 

4. The composition of Claim I wherein tne styrenic block 
copolymer component A ) contains from 10 to 25 weight percent of 
styrenic polymer segments and from 90 to 65 weight percent of 
elastomeric saturated olefin polymer segments, based on the total 
weight of the block copolymer. 

5. The composition of Claim 1 wherein tne styrenic bloc* 
copolymer component (A, contains trom 10 to 35 weignt percent of 
styrenic polymer segments and from ?0 to ^5 weicht cercent ~f 
elastomeric unsaturates ooiydiene seamentc, ousea :n tne ttca_ ..eignt 
tf tne block ^tcoiymer. 
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.aim 1 . 



'-ZTipCS It 3 f 



. :acr:::rea 
- aim C . 



r 1 a i m j 



... raonratea ^r:i:- -ace rrcm -he composition of 
Claim -l . 



- -cr::3ted article maae from the composition of 
Claim i . 



-3. A fabricated 
Claim 6 . 



article maae from the composition of 



- racricatea article mace from tne composition of 
Claim 
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